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Note S1. Theoretical analysis of thermal design parameters to achieve active cooling of TED on human skin Note S2. Theoretical verification of the hot side temperature and heat flux during TED cooling on human skin Note S1. Theoretical analysis of thermal design parameters to achieve active cooling of TED on human skin Our main strategy is to match the thermal impedance between the TED and the environment. This is illustrated by the thermal balance of the TED for active cooling, which requires > , where T bare is the bare skin temperature without a TED or garment and T c is the skin (cold side) temperature with TED cooling (Fig. 1c in the main text) .
On the bare skin without the TED or garment
where Q skin is the metabolic heat from the skin, h air is the heat transfer coefficient to the, air and T air is the temperature of the air.
On the cold (skin) and hot sides of the TED
where Q P,c is the Peltier cooling effect ( , = • • , where S is the Seebeck coefficient, I is the current, and T c is the temperature of the cold side, i.e. the skin), Q cond is the conductive heat from the hot to the cold sides of the TED ( = ( ℎ − ) , where G TED is the thermal conductance of the TED and T h is the temperature of the hot side), Q J is the joule heating of the TED ( = 0.5 2 , where R is the resistance), Q air is the heat dissipation to the air ( = ℎ ( ℎ − )), and Q P,h is the Peltier heating effect on the hot side ( ,ℎ = • • ℎ ).
By combining Eqs. (S1) and (S2)
We know T h > T air since Q air > 0, and T bare > T c for the active cooling condition, which results in
Eq. (S5) can be summarized to
where α is a function of 
Note S2. Theoretical verification of the hot side temperature and heat flux during TED cooling on human skin
Based on the IR image on the hot side of the TED ( ℎ = 42 ℃, Fig. 5c ) and the measured air temperature ( = 24 ℃), the heat flux from the hot side of the TED to the ambient (Q air ) is
For ℎ = 11 −2 −1 , is estimated to be 198 W m -2 . The heat flux dissipated to the hot side of the TED (Q TED ) has three components: metabolic heat from the skin ( ), Peltier effect, and Joule heating of the TED
, is the number of TE pillars ( = 142), is the average Seebeck coefficient to the n and p type TE pillars, is the total resistance of a TE device, is the applied current (0.16 A during the experiment shown in Fig. 5c ), is the measured skin temperature (30℃), and A is the area of the TED (55 cm 2 ). According to the characterization results of the TED shown in Fig. 2 in the main manuscript, = 196 −1 , = 7.9 . Therefore, is calculated to be 200 −2 . This heat flux is very close to the one estimated based on the heat dissipation from the hot side of the TED to the air ( in Eq. S7). Therefore, we can conclude that our modeling and experiments are reliable. W m -1 K -1 , which is similar to the thermal conductivity of TE pillars, is because the heat flow through TE pillars easily dissipates at the interface of TE pillars and the stretchable sheets, and 0.5-mm-long segment of TE pillars embedded in the stretchable sheets cannot contribute the thermal insulation between cold and hot sides anymore. 
